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1 
This Invention relates t0 method and appara- 
tus for moving the film in-motion picture cameras 
or projectors, Including background cameras, and 
allieà arts such as printers. The invention 
lates more particularly to a pneumatic pull down 
in which air pressure oehind a oop of the film 
supplies the force to more the film strip from 
one picture frame to the next. 
One object of the .invention fs to provlde an 
improved pull down which raoves the lm faster 10 
so that a longer period of .time is available -for 
exposing each film frame in a camera, or for dis- 
playing the film frame from .a lorojecter. One 
improved feature of the inventlon .is the use of 
air pressure to more the film in place of the 15 
conventional pull down claws, and thls feature 
saves wear on the edges of the sprocket openings 
of the films even though the films are being 
moved more quickly when a frame is changed. 
Another feature relates to the absorbing of the 20 
stopping shock by snubb!n the film on. a curwd 
surface insted of putting the strain on the edges 
of the sprocket openirs with consequent eventual 
distortion of the sprocket openins. With this 
invention the wear is removed from the sprocket 25 
tooth openings and distributed r .t._e $urface 
of the film. 
Another object of the inventio is to Pr0vide 
a pull down, for motion pictue .fl!_m, tht bas 
ïewer mechanicl par hsn, çonventio_n.a! pull 30 
downs; that is uiet; and that 10cat¢s successive 
film frames with extreme _accuracy suitable for 
mosac pictures in whch images from different 
projectors are disp!ayed on a comlnon screen 
immediate]y adjacent one .another and .in such 35 
relation as fo make up a large co?nposite picure. 
No matter how accur.ately the proje¢tors for a 
mosaic picture may be adjusted, perfect registra- 
tion of the pictures cannot .be 0bta.ied if the 
separate films were exposed in cmera S that did 40 
not accurately position the successiv.e fres. 
This invention is preferably USed, therefore, in 
both the cameras and the project0rs for rnosai c 
picture work. 
Other objects, features and. advantages of the 45 
invention will appear or be pointed out as the de- 
scription proceeds. 
In the drawing forming a part hereof, iD which 
like reference characters indicate .cerresponding 
parts in all the views, 50 
Fig. 1 is a side view, partly in section, showing 
a motion picture projector-having a pull clown 
which includes the features of this invention, 
Fig. 2 is .a fragmentary iew .of a portion of 
the apparatus shown in Fig. 1 with the parts in 
different positions, 

2 
Fig. 3 is an enlarged sectional vlew taken on 
the line 3-- of Fig. 1, 
Figure 4 is an enlarged sectional view taken on 
the line -- of Fig. 1, 
Figure 5 is a fragmentary diagrammatic view 
illustrating the way in which the film is posi- 
tioned by the registration pins of the apparatus. 
A mion picture film I 0, from a reel in a 
magazine, is pulled into a camera or proector 
housing I  in the direction indicated by the arrow 
in Fig. 1. Thls motion is Imparted to the film 
I O bY a procket 13 against which the film 
is held by rollers I§ and I. The sprocket ro- 
tares c0ntinuously at uniform speed. 
From the sprocket 13, the film l0 travels up 
to a roller I secured .to a shaft . The film 
is guided above the roller I$ by an auxiliary 
roller 22. This auxiliary roller 22 is supported 
from the housing 12 by a sliding support and 
urged downward against the film by a spring 24. 
The sprocket 13 is secured to a power shaft 
which also operates the shutter of the camera or 
proector. A gear $, also secured to the power 
shaft 2, drives a similar gear  through an 
idler 29 which causes the gear 3 to turn in the 
sme direction as the gear $. The gear  
secured fo the sha-ft  and rotation of this gear 
3,-therefore, causes the roller I$ to rotate .at 
the saine rime in the direction indicated by the 
arrows. 
The roller  is of the same diameter as the 
sprocket S, and in erder fo bave the film 
varice at the saine lineai speed around both the 
sprocket S and roller , these elements are ro- 
tated at the same speed. Ths equality of speed 
is obtained by having the gear $ and S@ of the 
saine size. Vhen there is n O pull exerted on the 
film @ beyond the roller $, however, or when 
movement of the .film beyond the roller $ 
blocked by registration pins in the sprocket open- 
ings, the film @ accumulates slack over the roller 
8 and forms a loop as indicated by the solid line 
positlon of the film @ above the roller 
After passing around substantially one-half of 
the periphery of the roller 18, which is prefer- 
abiy coveïed with rubber, the film 9 passes 
downward behind a lens mount l ad acoss 
a film gare 32. The film is he]d against the 
film gate by a pressure plate .3 in accordance 
with conventional practice. Be]ow the film 
gare 2, the film |{} passes across lips 34 of an 
air chest 3. Just before the parts of the 
chine are in positioD to start the next pull down 
operation, the film  .is in substantialty the 
straight line position indiçted hy the full line 
between the !ips  of the .air chest. 
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There are flexible strips 36 (Fig. 3), which 
are preferably light strips of spring steel, ex- 
tending across the open end of the air chest 
5 at opposite sides of the air chest in posi- 
tion to overlie the sprocket openins in the 
film f9. The purpose of these strips 38 is to 
prevent the escape of air through the sprocket 
openings. If they are not employed, a sub- 
stantially larder amount of air is necessary to 
operate the invention. 
When air under pressure cornes into the air 
chest 35 above the film, the strips 3G and the 
film 9 are pushed downwardly until the fihn 
cornes close to the ribs 37 located below the 
film '0 and extending inwardly under the 
sproct:et openings so as to supplement the strips 
 in preventing the escape of air through the 
sprocket openings. The apparatus is designed 
so that the film approaches the ribs Z7 at sub- 
stantially the saine rime as it is snubbed on 
the surface of the follet 3. The stïips 3G and 
the ribs 7 are preferably made with smooth 
,nd polished surfaces and do not extend into 
the picture area of the film so as to avoid dan- 
ger of scratching. 
After passin beyond the air chest, the film 
i0 moves upward to the sprocket  were it 
is aain engaged by the sprocket teth which 
advance it on its way back to another maga- 
zine in which the reel is tuïned in a direction 
to wind up the film. 
The sprocket 3 is preferably toothed for en- 
aging sprocket openings along both sides of the 
film strip, and in the construction illustrated 
the film O is fed from the maazin and back 
to the magazine by the saine sprocket . This 
insures perfect equality of the film speed as if 
is fed toward and from the pull clown appara- 
tus, but the construction is better suited to 
cameras than projectors. For professional pro- 
jectors where a strong light is required, the feed 
and takeup functions are divided between two 
sprockets, in place of the sprocket 3, so as fo 
provide a clear light path fïom the rear of the 
housin -. The film  beyond the air chest 
 is held in engagement with the teeth of 
the sprocket 3 by rollers 3 which correspond 
with the rollers  and 6 on the upper side 
of the film advancin apparatus. 
At the film gare 3- there are registration pins 
4, for engaging one sprocket openin on each 
side of a film fïame. These registration pins 
control the final positioning of the film frame 
after each movement of the film. The reis- 
tration pins 
which is connected at its lower end to a sprin 
,. The bottom of the spring 4 is secured to 
a block $ which is supported from the hous- 
ing . 
The pin holder 4 can be solid at the back 
of the film when used in a camera; but for 
projector use, the pin holder  bas its cen- 
ter portion cut away along an edge 
4) so as to leave an open frame through which 
light can pass for projecting the image of the 
film frame on a screen. In the construction 
illustrated, in which the singte sprocket 
blocks the access of liht fïom beyond the film 
sprocket, light for projection is supplied from 
a light source 9, at one side of the housin 
, and the light beam is reflected throu2h the 
film at the gare 
The upper ends of the pin holder 4 are 
forked to provide a clearance into which crank 
arms  extend. These crank arms  extend 
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downward from a common hub 5 secured fo 
a shaft 3; and the shaft is connected at one 
end with a crank 5§ that supports a cam fol- 
lower 6 in position to contact with the periph- 
5 eral face of a cam 
This cam 69 is secured to a shaft 6 extend- 
ing transversely in the projector housing . 
A pinion gear 6, also secured to the shaft 
meshes with a large spur gear 68 on the power 
]0 shaft . ]ecause of the large diameter of the 
gear 6, and the small diameter of the pinion 
geaï 64, the shaft 6 and cam 6 are rotated 
,t a higher speed than the power shaft 6 and 
sprocket 3. For example, if the film  bas 
15 six-tooth picture frames, and the sprocket 
bas 4 teeth so that the film is advanced four 
frames each rime that the sprocket 3 makes 
one revolution, then the pitch diameters of the 
gears 64 and 66 are so chosen as to obtain a 
20 speed ratio of 4 to 1. This makes the cam 
turn through one complete revolution each rime 
that the sprocket 3 advances the film G for 
the distance of one film frame. 
The cam 6 bas a circular peripheral surface 
25 throughout most of its angular extent, but there 
is a high segment  extending angularly around 
a portion of the periphery of the cam 6; and 
this high segment  displaces the cam follower 
5 and rocks the crank arms 5 far enough to 
30 swing the pin holder  inward until the registra- 
tion pins  bave been withdravn from the 
sprocket openings in the film, as shown in Fig. 2, 
The anular extent of the segment  is suf- 
ficient to hold the registration pins  from the 
35 film during the rime that the film is being moved. 
There is a port  opening through the cam 
6 in a predetermined relation to the cam operat- 
ing segment 7. This port  controls the 
mission of air into the air chest 3 and the port 
40 is so located that air begins to enter the chest 
3§ at substantially the same rime that the cam 
69 causes the registration pins  to begin their 
withdrawal from the sprocket openings in the 
film. 
45 By the rime that the air pressure in the chest 
3§ has increased suflciently to be effective, the 
registration pins G are fully withdrawn from the 
sprocket openings in the film. The puff of air 
into the chest 3§, and against the portion of the 
50 film  that spans the opening in the air chest 
between the lips 34, displaces the film  down- 
ward from the futl line position shown in Fig. 1 
to the dotted line position. Even with the film 
 in the dotted line position, the air cannot 
55 cape sidewise because the film is always confmed 
between downwardly extending side plates 
which serve a dual function. They prevent the 
escape of air beyond the edges of the film, and 
and they also serve as edge guides for the film. 
60 During the rime interval between successive 
puffs of air from the air chest 3§, the film 
accumulates a loop of slack above the roller 
since the sprocket  runs continuously. When- 
65 ever the film  is displaced by a puff of air 
from the chest 5, the air moves the film down- 
ward at a rapid rate until the slack above the 
follet  is eliminated and the film is snubbed 
on the follet , and approaches the ribs . 
70 Thereafter the pressure of the air holds the film 
in contact with the follet 3 so that the film af 
the gate continues its downward movement at a 
slower rate under the control of the roller  as 
that roller turns in the direction to permit 
75 vance of the film toward the gare, and under con- 
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trol of the sprocket 13 which draws m ,as fast 
as it ts fed downward by the rolter 
The pressure of air from the air chest 35 is 
continued against the film at a reduced value, 
by having a narrow portion 76 of the port 7 
supply the air to the chest $.§ after the film bas 
already been moved downward far enough to 
take up al1 of the slack accumulated above the 
roller ! 8. This continued air pressure is sufficient 
to hold the film in contact with the top surface 
of the follet 18 and to prévent the collapsing 
of the loop that is close to the ribs 37 by the 
pull of the take-up sprocket 13. lit is during this 
period, after the film has been snubbed against 
the roller 18, that the registration pins 4{} corne 
into position and stop further downward more- 
ment of the film so that a new loop"of film wflt 
accumulate above the roller lB in preparation 
for the next puff of air from the chest '35. 
With mechanical pull-down rnechanïsms, the 
speed with which the film is moved is limited 
by the strain which the sprocket openings can 
withsand. Any mechanisms that wear the films 
excessively are unsatisfactory. 'With this inven- 
tion, uti]izing the pressure of the air to more 
the fi]m, it is prac-tical to impart rnuch more 
rapid movement to the ï-flm than in he case of 
mechanical pull-down mechanisms. This is par- 
ticularly advantageous with intermittent film 
moving mechanisms that are used With shutters 
because it permits the shuttér to rëmaîn open 
for a much longer period of rime. 
Fig. 3 shows the relation of the cara 5{} 'to the 
air chest 35 and illustrates the Way in wlqich the 
supply of air to the chest 35 is controlled by "the 
port 72 in the cam 60. The sir chest 35 bas a 
port 77 which in the construction fllustrated is 
substantially the saine size as the wide portion 
of the port 72 in the cam 60. The front face 
of the cam {} ïs close to the rearward end Of 
the port 77, there being merely a running clear- 
ance which is hot suflïcient o permit the escape 
of any substantial quantity of air at the pres- 
sures used for this invention. A pressure of ap- 
proximately five pounds bas proved suflicient in 
practice, but this is given merely by way of il- 
lustration. 
On the rearward side of he cam 0 there is an 
air supply pipe or conduit 78 Which bas a fiange 
79 near one end, and a coupling nut 80 that 
clamps against one side of he fiange and that 
threads over a nozzle fitting 81 on the other 
side of the lïange. The end of the conduit 78, 
which extends into the nozzle fitting 3 , is tapered 
and lïts into a corresponding taper in the nozzle 
fitting. A gasket 32 between the end of the con- 
duit 73 and a shoulder in the nozzle fitting 81 
insures a tight seal between the conduit and 
the nozzle fitting. 
At the end of the hozzle fitting 81 there is a 
boss 84 which comprises the discharge nozzle 
of the fitting. This boss bas a running clear- 
ance with the rearward face of the cam 60, and 
the cam 60 serres as a valve for putting the 
nozzle fitting 8! into communication with the air 
chest 35 for a limited period of rime during each 
revolution of the cam '0. A bafite 36 in the air 
chest defiects the air strem downward against 
the film I O so as to equalize the air pressur e 
across the width of the iïlm. 
Figure 5 il]ustrates the way in which the regis- 
tration pins 40 control the accurate poitioning of 
the film 0. When the nitial downward more- 
ment of the film by the sir puff is completed, and 
the film bas been snubbedaround the upper feed 
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rotler as previously exptained, the registration 
pins 40 are at levels slightly below the top of the 
sprocket openings 88 of the film I 0. 
While the registration pins 0 advance from 
5 the full line to the dotted line positions shown 
in Figure 5, the film H} advances untfl the top 
edges of the sprocket openings 88 corne into con- 
tact with the registration pin 0. It will be appar- 
ent, thereore, that the final movement of the 
10 film 10, which follows the rapid movement by 
the air puff, is very small, amounting to less than 
the length of a sprocket opening. 
By having the registration pins 4 contact with 
only the upper edge of the sprocket opening 83, 
15 more accurate registration is obtained, and it is 
hot necessary to maintain a fit of the registra- 
tion pins and the dimensions of the sprocket 
openings in the film. 
Terms of orientation throughout the specifica- 
2O tion and claires are, of course, relative. The pre- 
ferred embódiment of the invention bas been 
illustrated and described, but changes and modi- 
fications can be made and some features of the 
invention can be used alone or in different com- 
25 binations without departing from the invention 
as defined in the claims. 
I claim as my invention: 
1. Apparatus for moving  film in a motion 
pictue camera, projector or pïinter, said aDDa- 
3O ratus comprising a cotinuously operating eed 
device that accumulates a loop oî film ahead o 
a film ate, an air chest having a port across 
which the film passes beyond the gare, vive 
means that open intermittently to supply air fo 
35 the air chest for discharge from the Dort and 
against the film to pull the film and eliminate 
the loop ahead of the gare whiie accumulating a 
corresponding loop ata region beyond the gare, a 
retarder that s]ows down the movement .of the 
40 film during the latter part, and only during the 
latter part, of the .movement of the film by the 
air at each successive operation of the valve 
means, a registration pin that is of less height 
than a sprocket opening when ïully inserted into 
45 the sprocket opening, mechanism that moves the 
registration pin into and out of the sprocket 
openings ata location adjacent to the film gate, 
control means that operate the pin-moving 
mechanism in one direction after the operation 
50 of said retarder and while the air is supplied to 
the air chest and in the other direction after op- 
eration of the valve means to cut off the air 
supply to the air chest, and driving means for 
operating the valve means and said mechanism 
ata controlled speed. 
55 2. Apparatus for noving a film intermittently 
to bring successive film frames into position at 
a film gare of motion picture equipment, said 
paratus comprising a feed device that accumu- 
0 lates a loop of film ahead of the gare, an air 
chest having a port across which the film passes 
beyond the gare, valve .means for supplying air 
to the air chest to exert a pressure against the 
film across the port and pull the film past the 
5 gate, a retarder that slows down the movement 
of the film during the latter part, and only dur- 
ing-the latter part, of the movement of the film 
by the air at each successive operation of the 
valve means, and a registration pin that moves 
'0 into the sprocket openings .of the film to register 
successive film frames with the gate, a shutteï 
driving connection, mechanism that moves the 
valve to determine the beginning and duration of 
the period oï air pzessure against the film, 
' mechanism that moves the registrtion pin into 
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and out of the sprocket openings at a location 
adjacent to the film gare, and common driving 
means that operate the valve means, shutter driv- 
ing connection and said mechanism in timed rela- 
tion and ata controlled speed. 
3. A pneumatic pull clown apparatus for im- 
parting intermittent movement to a film in a 
motion picture camera or projector including film 
feeding mechanism that accumulates a loop 
ahead of a film gare of the apparatus, an air 
chest having a port across which the film passes 
beyond the gare, a registration pin that moves 
into and out of sprocket openings of the film 
for controlling the registration of successive film 
îrames with the gare, and a cam for operating 
the registration pin, said cam having a port 
opening therethrough movable along a course 
that controls the supply of air to the air chest. 
4. A pneumatic pull down device for imparting 
intermittent movement to a film past a film gare 
of a motion picture camera or projector includ- 
ing, in combination, a feed device that accumu- 
lates a loop of film above the gare, an air chest 
having a port across which the film passes below 
the gare, a registration pin that moves into and 
out of sprocket openings in the film for register- 
ing successive film frames with the gare, valve 
means controlling the supply of air to the air 
chest, said valve means having ports of different 
size and being movable into different positions 
to make the respective ports contro! the fiow of 
air to the chest, one of said ports being sub- 
stantial]y larger than the other, mechanism that 
operates the valve means into ifs different posi- 
tions successively through a cycle, other mecha- 
nism that withdraws the registration pins from 
the film sprocket openings before the valve means 
moves into position to make the larger port con- 
trol the air fiow, OEnd that moves the registra- 
tion pins into engagement with the sprocket 
openings while the valve means is in position to 
make the sma]ler port control the air fiow, and 
driving means that operate all of said mecha- 
i]ism in their timed relation to one another. 
5. Film moving apparatus for advancing a film 
intermittently to bring successive fihn frames 
into registration with a film gare, said appa- 
ratus comprising a curved surface located above 
the film gare, a feed device that accumulates a 
!oop of film above the curved surface, an air dis- 
charge devie having a port across which the 
film moves beyond the gare, valve means for 
supplying air to said port for discharge against 
the film to more the film downward until the 
accumulated loop is e]iminated and the film is 
snubbed over the curved surface above the gare, 
a registration pin movable into and out of 
sprocket openings of successive film frames for 
registering the film with the gare, said curved 
surface being movable with the film during a 
final downward movement of the film into con- 
tact with the registration pin after the snubbing 
of the film on said curved surface. 
6. Film moving apparatus for bringing succes- 
sive film fralnes into register with a film 
gare, a follet above the film gare, a feed device 
that accumulates a loop of film above the follet, 
an air chest having a port across which the film 
pa-sses beyond the film gare, valve means for 
supp]ying air to the air chest for discharge 
against the film to pull the film downward until 
the loop is eliminated and the film is snubbed on 
the surface of said follet, a registration pin mov- 
able into and out of sprocket openings in the 
film, mechanism for operating the valve and reg- 
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istration pin in timed relation with one another, 
and mechanism for turning said follet fo control 
the advance of the film with respect to the regis- 
tration pin after the film has been snubbed on 
5 said follet. 
7. Apparatus for feeding a motion picture film 
intermittently past a film gare, said apparatus 
including a follet having a smooth peripheral 
surface across the full width of the film, said 
l0 follet being located above the film gare and in 
such position that the film passes from one 
ïegion of the periphery of the follet toward the 
film gare, means feeding he film to said follet 
ata region upstream from that region where the 
15 film passes from the follet toward the gare, a 
registration pin that holds the film against more- 
ment past the gare while slack accumulates in 
the film above said follet, mechanism for mov- 
ing the registration pin into and out of engage- 
20 ment with sprocket openings in the film frame, 
a device that applies air pressure to the film 
!ow the film gare to pull the film downward and 
against the surface of the follet when the regis- 
tration pin iS out of engagement with the sprocket 
0.5 openings, and mechanism for operating the reg- 
istration pin and said device in timed relation 
with one another. 
S. Apparatus for imparting intermittent move- 
ment fo a motion picture film, said apparatus 
30 comprising a pip. that engages sprocket open- 
ings in successive film frame areas to maintain 
the successive film frames in register with a film 
gare, a feeding device that accumulates a loop 
of film ahead of the film gare when the film is 
35 held against movement by the egistration pin, 
an air chest having a port across which the film 
passes beyond the gare, imperforate side plates 
along both edges of the fiim in the region of the 
air port, said imperforate side plates extending 
40 away from the air port far enough to confine 
the edges of the film and the air behind them 
for all positions of the film, valve means that 
control the supply of air to the air chest, said 
valve means having ports of diffm'ent size and 
45 being movable into different positions to make 
the respective ports control the fiow of air to 
the chest, one of said ports being substantially 
largeï than the other, mechanism that operates 
the valve means into its different positions suc- 
50 cessively through a cycle, other mechanism that 
withdraws the registration pins from the film 
sprocket openings belote the valve means moves 
into position to make the larger port control the 
air fiow, and that moves the registration pins 
55 into engagement with the sprocket openings 
whi!e the valve means is in position to make the 
sma!ler port control the air fiow, and driving 
means that operate all of said mechanism in 
their timed relation to one another. 
60 9. Film moving apparatus comprising a curved 
surface above which a film passes belote travel- 
ing to a film gare, a feeding device for accumu- 
lating a loop film above the curved surface, 
an air chest having a port across which the 
6,5 filin passes below the film gare, means for sup- 
plying air to the ah" chest to thrust the film 
away from the orifice and to pull the film down- 
wad past the film gare until the loop is snubbed 
on said curved surface, a registration pin mova- 
70 ble into and out of sprocket openings of the 
successive film frmes, mecha.nisîï for operating 
the registration pin in timed relation with the 
supplying of air to the air chest, side plates 
along the edges of the film for preventing the 
75 escape of air around the edges of the film, and 
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means for applying a reduced air pressure 
against the film after the film has been moved 
far enough fo snub the film .on the curved sur- 
face, said curved surface being movable toward 
the gare to allow a final limited movement of 
the film into position tobe registered with the 
film gare by said pin. 
10. Apparatus for lnoving a film in a motion 
picture camera or projector, said apparatus com- 
prising a curved surface free of sprocket teeth 
and located ahead of a film gare in position to 
snub a film that is pulled down fo the film gare, 
a continuously operating feed device that ac- 
cumulates a loop of film above the curved sup- 
port ahead of the film gate, an air chest having 
a port across which the film moves beyond the 
gare, valve rneans for supplying air to the air 
chest for discharge from the port and against 
the film to pull the accumulated loop to a region 
beyond the gare until the film ahead of the gare 
is snubbed on the curved support, said support 
being movable in the direction of movement of 
the film toward the film gare after snubbing fo 
effect final registration of each film frame with 
the gare, and means that nove the support 
through a limited displacement longitudinally of 
the film after the completion of the snubbing. 
11. Apparatus for moving a film intermit- 
tently fo bring successive film frames into posi- 
tion ata film gare of a motion picture camera 
or projector, said apparatus comprising a feed 
device that accumulates a loop of film ahead of 
the gare, an air chest having a port across which 
the film passes beyond the gare, valve means for 
supplying air to the air chest to exert a pres- 
sure against the film, where it passes across the 
port, fo pull the accumulated loop of film down- 
ward past the gare, a follet ahead of the gare 
and under the region of the loop accumulation 
in position fo snub the movement of the film 
when the loop is eliminated by advancement 
past the gare, said follet being rotatable in a 
direction that permits advance of the film fur- 
ther toward the gare for final registration of 
successive film frames with the gate. 
12. Film moving apparatus for advancing a 
film intermittently to bring successive film 
frames into registration with a film gate, said 
apparatus comprising a curved surface located 
above the film gate, a feed device that accumu- 
latesa loop of film above the curved surface, 
an air discharge device having a port across 
which the film passes beyond the gare, valve 
means for supplying air to said port for dis- 
charge against the film to lnove the film down- 
ward until the accumulated loop is eliminated 
and the film is snubbed over the curved surface 
above the gate, said curved surface being mova- 
ble with the film during a final downward more- 
ment of the film into position to register a film 
frame with the gare after the snubbing of the 
film on said curved surface. 
13. Film moving apparatus for bringing suc- 
cessive fihn frames into register with a film 
gate, a follet above the film gate, a feed device 
that accumulates a loop of film above the foll- 
et, an air chest having a port across which the 
film passes beyond the film gare, valve means 
for supplying air to the air chest for discharge 
against the film to pull the film downward until 
the loop is eliminated and the film is snubbed on 
the surface of said follet, mechanism for oper- 
ating the valve, and mechanism for turning said 
roller to control advance of the film toward the 
film gate sfter the film has been snubbed on 
said roller. 
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14. Apparatus for feeding a motion picture 
film intermittently past a film gate, said 
paratus including a follet having a smooth 
ripheral surface across the full width of the 
5 film, said follet being located ahead of the film 
gare and in such position that the film passes 
from one region of the periphery of the roller 
toward the film gare, lneans feeding the film to 
said roller ai a region ahead of that from which 
10 the film passes from the follet toward the gare, 
a device that applies air pressure fo the film be- 
low the film gare to pull the film downward and 
against the surface of the follet, and mechanism 
for operating said device and for r0tating said 
15 ro!ler in timed relation with one another. 
15. Film moving apParatus comprising a 
curved surface above which a film passes before 
traveling fo a film gare, a feeding device for ac- 
cumulating a loop of film above the curved sur« 
20 face, an air chest having a port across which 
the film passes below the film gare, means for 
supplying air fo the air chest fo thrust the film 
away from the orifice and fo pull the film down- 
ward past the film gate until the loop is snubbed 
25 on said curved surface, side plates at the air 
chest along the edges of the film for preventing 
the escape of air around the edges of the film, 
and means for applying air at reduced pressure 
against the film after the film bas been moved 
30 far enough fo snub if on the curved surface, 
said curved surface being movable toward the 
gare as continued pressure of air against the 
film imparts a final limited movement to the 
film and moves if into position to register each 
35 successive film frame with the film gare. 
16. Film moving apparatus comprising a feed 
device that accumulates a loop of film ahead of 
a film gare, an air chest beyond the film gate 
with an opening across which the film passes, a 
,t0 flexible strip extending across the opening in 
the air chest above a portion of the film in 
which there are sprocket openings, said strip 
being movable with the film away from the 
opening when subjected fo a puff of air from 
the chest, side plates for preventing the escape 
45 of air around the side edges of the film as the 
film and strip are pushed away from the open- 
ings in the air chest, and valve means for sup- 
plying air fo the chest ai predetermined inter- 
vals. 
50 17. Film moving apparatus including feeding 
mechanism that accumulates a loop of film ahead 
Of a film gare, an air chest with an opening 
across which the film passes beyond the film 
gare, side walls extending away from the air 
55 chest at opposite sides of the filnï and adjacent 
fo the edges of the film, valve means that supply 
air priodically fo the air chest to thrust the 
film away from said opening and into new posi- 
60 tions between the side walls until a length of 
film equivalent fo the loop has been pulled past 
the film gare, an abutment that is located ahead 
of the film gare and on which the film is snubbed 
upon elimination of the loop, and shelf means 
65 extending from the walls and across the space 
between the walls on the side of the film op- 
posite the air chest and ai a position fo be con- 
tacted by the film when a length of film equiva- 
lent fo the loop has been added to the length of 
70 film between said walls. 
18. A pneumatic pull down apparatus for 
parting intermittent movement to a film in a 
notion picture camera or projector including 
film feeding mechanism that accumulates a loop 
75 ahead of a film gate of the apparatus, an air 
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chest having a port across which the film passes 
beyond the gare, a registration pin smaller than 
sprocket openings in the film and that moves 
into and out of the sprocket openings of the film 
for controlling the registration of successive 5 
film frames with the gare, valve means having 
an element rnovable along a course to control 
the supply of air to the air chest, and means for 
operating the registration pin in timed relation 
with the valve means, at leasç a part of the 10 
operating means for the registration pin being 
connected fo and operated by the valve means 
to engage the film after the valve means moves 
into a position to supply air to the chest and 
belote said valve means more into a position 15 
fo shut off air from the chest. 
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